and business know-how to poorer countries. According to this view, FDI may boost the productivity of all firms-not just those receiving foreign capital. Thus, transfers of technology through FDI may have substantial spillover effects for the entire economy. In contrast, some theories predict that FDI in the presence of preexisting trade, price, financial, and other distortions will hurt resource allocation and slow growth (Boyd and Smith 1992) . Thus, theory produces ambiguous predictions about the growth effects of FDI, and some models suggest that FDI will promote growth only under certain policy conditions.
Firm-level studies of particular countries often find that FDI does not boost economic growth, and these studies frequently do not find positive spillovers running between foreign-owned and domestically owned firms. Aitken and Harrison's (1999) influential study finds no evidence of a positive technology spillover from foreign firms to domestically owned ones in Venezuela between 1979 and 1989 . While Blomström (1986 finds that Mexican sectors with a higher degree of foreign ownership exhibit faster productivity growth, Haddad and Harrison (1993) find no evidence of growth-enhancing spillovers in other countries. As summarized by Lipsey and Sjöholm (in this volume), in some countries, researchers find evidence of positive spillovers in some industries, but country-specific and industryspecific factors seem so important that the results do not support the overall conclusion that FDI induces substantial spillover effects for the entire economy. In sum, firm-level studies do not imply that FDI accelerates overall economic growth.
Unlike the microeconomic evidence, macroeconomic studies-using aggregate FDI flows for a broad cross section of countries-generally suggest a positive role for FDI in generating economic growth, especially in particular environments. For instance, Borensztein, De Gregorio, and Lee (1998) argue that FDI has a positive growth effect when the country has a highly educated workforce that allows it to exploit FDI spillovers. While Blomström, Lipsey, and Zejan (1994) find no evidence that education is critical, they argue that FDI has a positive growth effect when the country is sufficiently wealthy. In turn, Alfaro et al. (2003) find that FDI promotes economic growth in economies with sufficiently developed financial markets, while Balasubramanyam, Salisu, and Sapsford (1996) stress that trade openness is crucial for obtaining the growth effects of FDI.
The macroeconomic findings on growth and FDI must be viewed skeptically, however. Existing studies do not fully control for simultaneity bias, country-specific effects, and the routine use of lagged dependent variables in growth regressions. These weaknesses can bias the coefficient estimates as well as the coefficient standard errors. Thus, the profession needs to reassess the macroeconomic evidence with econometric procedures that eliminate these potential biases.
This study uses new statistical techniques and two new databases to reassess the relationship between economic growth and FDI. First, based on a recent World Bank dataset (Kraay et al. 1999) , we construct a panel dataset with data averaged over each of the seven five-year periods between 1960 and 1995. We also confirm the results using new FDI data from the International Monetary Fund (IMF).
Methodologically, we use the Generalized Method of Moments (GMM) panel estimator to extract consistent and efficient estimates of the impact of FDI flows on economic growth. Unlike past work, the GMM panel estimator exploits the time-series variation in the data, accounts for unobserved country-specific effects, allows for the inclusion of lagged dependent variables as regressors, and controls for endogeneity of all the explanatory variables, including international capital flows. Thus, this study advances the literature on growth and FDI by enhancing the quality and quantity of the data and by using econometric techniques that reduce biases.
Investigating the impact of foreign capital on economic growth has important policy implications. If FDI has a positive impact on economic growth after controlling for endogeneity and other growth determinants, then this weakens arguments for restricting foreign investment. If, however, we find that FDI does not exert a positive impact on growth, then this would suggest a reconsideration of the rapid expansion of tax incentives, infrastructure subsidies, import duty exemptions, and other measures that countries have adopted to attract FDI. While no single study will resolve these policy issues, this study contributes to these debates.
This study finds that the exogenous component of FDI does not exert a robust, positive influence on economic growth. By accounting for simultaneity, country-specific effects, and lagged dependent variables as regressors, we reconcile the microeconomic and macroeconomic evidence. Specifically, there is no reliable cross-country empirical evidence supporting the claim that FDI per se accelerates economic growth. This chapter's findings are robust to Ⅲ econometric specifications that allow FDI to influence growth differently depending on national income, school attainment, domestic financial development, and openness to international trade;
Ⅲ alternative estimation procedures;
Ⅲ different conditioning information sets and samples;
Ⅲ the use of portfolio inflows instead of FDI; and Ⅲ the use of alternative databases on FDI.
The data produce consistent results: there is not a robust, causal link running from FDI to economic growth. This study's results, however, should not be viewed as suggesting that foreign capital is irrelevant for long-run growth. Borensztein, De Gregorio, and Lee (1998) show, and this study confirms, many econometric specifi-cations in which FDI is positively linked with long-run growth. FDI may even be a positive signal of economic success as emphasized by Blomström, Lipsey, and Zejan (1994) . More generally, "openness"-defined in a less narrow sense than FDI inflows-may be crucial for economic success, as suggested by other research (e.g., Bekaert, Harvey, and Lundblad 2001; Klein and Olivei 2000) . Rather than examine these broad issues, this study's contribution is much narrower: after controlling for the joint determination of growth and foreign capital flows, country-specific factors, and other growth determinants, the data do not suggest a strong independent impact of FDI on economic growth. In terms of policy implications, this study's analyses do not support special tax breaks and subsidies to attract foreign capital. Instead, the literature suggests that sound policies encourage economic growth and also provide an attractive environment for foreign investment.
Before continuing, it is worth emphasizing this study's boundaries. We do not discuss the determinants of FDI. Instead, we extract the exogenous component of FDI using system panel techniques. Also, we do not examine any particular country in depth. We use data on 72 countries from 1960 to 1995. Thus, our investigation provides evidence based on a cross section of countries.
Econometric Framework
This section describes two econometric methods that we use to assess the relationship between FDI inflows and economic growth. We first use simple ordinary least squares (OLS) regressions with one observation per country over the 1960-95 period. Second, we use a dynamic panel procedure with data averaged over five-year periods, so that there are seven possible observations per country between 1960 and 1995.
OLS Framework
The pure cross-sectional OLS analysis uses data averaged from 1960-95. The data include one observation per country and heteroskedasticityconsistent standard errors. The basic regression takes the form:
where the dependent variable, GROWTH, equals real per capita gross domestic product (GDP) growth, FDI is gross private capital inflows to a country, and CONDITIONING SET represents a vector of conditioning information.
GROWTH CONDITIONING SET
i = + + ′ [ ] + α β γ ε FDI i i i
Motivation for the Dynamic Panel Model
The dynamic panel approach offers advantages to OLS and also improves on previous efforts to examine the FDI-growth link using panel procedures. First, using panel data-that is, pooled cross-section and time-series datato make estimates allows researchers to exploit the time-series nature of the relationship between FDI and growth. Thus, the panel approach included more information than the pure cross-country approach with positive ramifications on the precision of the coefficient estimates. Second, in a pure cross-country instrumental variable regression, any unobserved countryspecific effect becomes part of the error term, which may bias the coefficient estimates (as we explain in detail below 
Detailed Presentation of the Econometric Methodology
We use the GMM estimators developed for dynamic panel data. Our panel consists of data for a maximum of 72 countries from 1960-95, though capital flow data do not begin until 1970 for many countries. We average data over nonoverlapping, five-year periods, so that, data permitting, seven observations per country (1961-65, 1966-70, etc.) are made. Thus, we exploit the timeseries, along with the cross-country, dimension of the data. Consider the following regression equation:
where y is the logarithm of real per capita GDP, X represents the set of explanatory variables (other than lagged per capita GDP), η is an unobserved country-specific effect, ε is the error term, and the subscripts i and t represent country and five-year time period, respectively. Specifically, X includes FDI inflows to a country as well as other possible growth determinants. We also use time dummy variables for each five-year period to account for period-specific effects, though these are omitted from the equations in the text. We can thus rewrite equation 8.2:
To eliminate the country-specific effect, take first differences of equation 8.3:
Thus, this eliminates potential biases associated with unobserved fixed, country effects.
Instrument variables are required to deal with both the endogeneity of all the explanatory variables and the problem that the new error term ε i, t − ε i, t−1 , which is correlated with the lagged dependent variable y i, t−1 − y i, t−2 , creates because of the routine inclusion of lagged values of the dependent variable as a regressor. Under the assumptions that the error term is not serially correlated, and the explanatory variables are weakly exogenous (i.e., the explanatory variables are uncorrelated with future realizations of the error term), the GMM dynamic panel estimator uses the following moment conditions, where s and t indicate the five-year period under evaluation:
We refer to the GMM estimator based on these conditions as the difference estimator.
There are, however, conceptual and statistical shortcomings with this difference estimator. Conceptually, we would also like to study the crosscountry relationship between financial development and per capita GDP growth, which is eliminated in the difference estimator. When the explanatory variables are persistent over time, lagged levels make weak instruments for the regression equation in first differences. Instrument weakness influences the asymptotic and small-sample performance of the difference estimator. Asymptotically, the variance of the coefficients rises. In small samples, weak instruments can bias the coefficients.
To reduce the potential biases and imprecision associated with the usual estimator, we use a new estimator that combines in a system the regression in differences with the regression in levels. The instruments for the regres-
sion in differences are the same as above. The instruments for the regression in levels are the lagged differences of the corresponding variables. These are appropriate instruments under the following additional assumption: although there may be correlation between the levels of the right-hand variables and the country-specific effect in equation 8.3, there is no correlation between the differences of these variables and the countryspecific effect. The following equation specifies this more formally, where p, q, and t indicate time periods:
The additional moment conditions for the second part of the system (the regression in levels) are:
Thus, we use the moment conditions presented in equations 8. 4, 8.5, 8.7, and 8.8 , use instruments lagged two periods (t − 2), and employ a GMM procedure to generate consistent and efficient parameter estimates.
1
Consistency of the GMM estimator depends on the validity of the instruments. To address this issue we consider two specification tests. The first is a Sargan test of overidentifying restrictions, which tests the overall validity of the instruments by analyzing the sample analog of the moment conditions used in the estimation process. The second test examines the hypothesis that the error term ε i, t is not serially correlated. In both the difference regression
E y E y and E X E X for all p and q i t p
DOES FDI ACCELERATE ECONOMIC GROWTH? 201
1. We use a variant of the standard two-step system estimator that controls for heteroskedasticity. Typically, the system estimator treats the moment conditions as applying to a particular time period. This provides for a more flexible variance-covariance structure of the moment conditions because the variance for a given moment condition is not assumed to be the same across time. The drawback of this approach is that the number of overidentifying conditions increases dramatically as the number of time periods increases. Consequently, this typical two-step estimator tends to induce overfitting and potentially biased standard errors.
To limit the number of overidentifying conditions, we follow Beck and Levine (2003) by applying each moment condition to all available periods. This reduces the overfitting bias of the two-step estimator. However, applying this modified estimator reduces the number of periods by one. While in the standard estimator time dummies and the constant are used as instruments for the second period, this modified estimator does not allow the use of the first and second periods. We confirm the results using the standard system estimator.
Recall that we assume that the explanatory variables are "weakly exogenous." This means they can be affected by current and past realizations of the growth rate but not future realizations of the error term. Weak exogeneity does not mean that agents do not take expected future growth into account in their decision to undertake FDI-rather, it means that unanticipated shocks to future growth do not influence current FDI. We statistically assess the validity of this assumption. and the system difference-level regression, we test whether the differenced error term is second-order serially correlated (by construction, the differenced error term is probably first-order serially correlated even if the original error term is not).
The panel procedure also has disadvantages and limitations. The major disadvantage relative to a pure cross-country comparison is that this study focuses on economic growth and seeks to abstract from business cycles and crises. To use panel procedures, however, the data are averaged over fiveyear periods, which may not eliminate higher frequency forces. Thus, to assess the robustness of the results, we employ both OLS techniques that use data averaged over more than 35 years and panel techniques that use data averaged over five-year periods. Furthermore, the panel procedure has limitations in that it does not solve all of the problems associated with crosscountry regressions. For instance, FDI may have complex dynamic effects, such that the impact of FDI is different from the short run to the long run. We provide some sensitivity checks along this dimension by presenting results based on data averaged over both 35 years and 5 years. Nevertheless, this study does not attempt to trace the potential time-varying effects of FDI on growth. Finally, this study provides an aggregate examination. While a multitude of firm-level and industry-level studies of FDI exist, in particular countries that attempt to assess the effects of specific policies (see the chapters by Moran as well as Lipsey and Sjöholm in this volume), this study undertakes a general assessment of the relationship between FDI and growth.
Data
We collected FDI data from two sources. First, we use data from the World Bank's ongoing project to improve the accuracy, breadth, and length of national accounts data (Kraay et al. 1999) . Second, we confirm the findings using the IMF's World Economic Output (2001) data on openness. We now define each variable.
Ⅲ FDI equals gross FDI inflows as a share of GDP. We confirm the results using FDI inflows per capita.
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Ⅲ GROWTH equals the rate of real per capita GDP growth.
DOES FDI PROMOTE DEVELOPMENT?
To assess the link between international capital flows and economic growth and its sources, we control for other growth determinants: Initial income per capita equals the logarithm of real per capita GDP at the start of each period, so that it equals 1960 in the pure cross-country analyses and, thereafter, the first year of each five-year period in the panel estimates. Average years of schooling equals the average years of schooling of the workingage population. Inflation equals the average growth rate in the consumer price index. Government size equals the size of the government as a share of GDP. Openness to trade equals exports plus imports relative to GDP. Black market premium equals the black market premium in the foreign exchange market. Private credit equals credit by financial intermediaries to the private sector as a share of GDP . Tables 8.1a and 8.1b present summary statistics and correlations using data averaged over the 1960-95 period, with one observation per country. There is considerable cross-country variation. For instance, the mean per capita growth rate for the sample is 1.9 percent per annum, with a standard deviation of 1.8. The maximum growth rate was enjoyed by South Korea (7.2), while Niger and Zaire suffered with a per capita growth rate of worse than −2.7 percent per annum. In the five-year periods, the minimum value is −10.0 percent growth (Rwanda 1990-95) , and a number of countries experienced five-year growth spurts of greater than 8 percent per annum. The data also suggest large variation in FDI with the average of 1.1 percent of GDP. Malaysia as well as Trinidad and Tobago had FDI inflows of more than 3.6 percent of GDP over the entire 1960-95 time period, while Sudan essentially had no FDI over this period. In terms of five-year periods, the maximum value of FDI was 7.3 percent of GDP (in Malaysia from 1990-95). The variability over five-year periods is much larger than when using lowerfrequency data. Although tables 8.1a and 8.1b do not suggest a simple, positive relationship between FDI and growth, we will see that many growth regression specifications yield a positive coefficient on FDI.
Results
This study estimates the effects of FDI inflows on economic growth after controlling for other growth determinants and the potential biases induced by endogeneity, country-specific effects, and the inclusion of initial income as a regressor. Moreover, we examine whether the growth effects of FDI depend on the recipient country's level of educational attainment, economic development, financial development, and trade openness. Table 8 .2 shows that the exogenous component of FDI does not exert a reliable, positive impact on economic growth. The table presents OLS and panel estimates using a variety of conditioning information sets. In the OLS regressions, initial income and average years of schooling enter significantly and with the signs and magnitudes found in many pure cross-country regressions. FDI does not enter these growth regressions significantly. When we move to the five-year panel data, FDI enters three of the regressions significantly but not the other four. FDI enters the regressions significantly and positively in the regression that includes only initial income per capita and average years of schooling as control variables. FDI remains significantly and positively linked with growth when controlling for inflation or government size. However, FDI becomes insignificant once we control for trade openness, the black market premium, or financial development. In sum, FDI is never significant in the OLS regressions and becomes insignificant in the panel estimation when controlling for financial development or when controlling for international openness as proxied by either the trade share or the black market premium.
Findings
3 Furthermore, the coefficient on FDI is unstable in the panel regressions, ranging from 323 (when controlling for initial income, schooling, and inflation) to −34 (when controlling for initial income, schooling, and financial development). Changes in the sample do not cause this instability. When the regressions are restricted to have the same number of observations, the 204 DOES FDI PROMOTE DEVELOPMENT? coefficient on FDI remains unstable. 4 Note that the Sargan and serial correlation tests do not reject the econometric specification. The table 8.2 regressions do not reject the null hypothesis that FDI does not exert an independent influence on economic growth.
We also assess whether the impact of FDI on growth depends heavily on the stock of human capital (table 8. 3). Borensztein, De Gregorio, and Lee (1998) find that in countries with low levels of human capital the direct effect of FDI on growth is negative, though sometimes insignificant. But once human capital passes a threshold, they find that FDI has a positive growth effect. The rationale is that only countries with sufficiently high levels of human capital can exploit the technological spillovers associated with FDI. Thus, we include the interaction term FDI*School, which equals the product of FDI and the average years of schooling of the working-age population. Table 8 .3 shows that the lack of FDI impact on growth does not depend on the stock of human capital. In the OLS regressions, FDI and the interaction term do not enter significantly in any of the six regressions. In the panel regressions, FDI and the interaction term occasionally enter significantly, but even here the results do not conform to theory. Namely, when FDI and the interaction term do enter significantly, the term on FDI is significant and the coefficient on the interaction term is negative. This suggests that FDI is only growth enhancing in countries with low educational attainment. These counterintuitive results may result from including schooling, FDI, and the interaction term simultaneously. 5 When excluding schooling, however, the regressions do not yield robust results with a positive coefficient on the interaction term.
Finally, we also examined the importance of human capital using an alternative specification. Instead of including the interaction term FDI*School, we created a dummy variable, D, that takes on the value 1 if the country has greater than average schooling and 0 otherwise. We then included the term FDI*D. This specification also indicated that FDI's impact on growth 4. Also, note that the coefficient on FDI is frequently, though not always, an order of magnitude larger in the panel than the OLS regressions. We speculate that this occurs because of more volatile data. When we restrict the sample to wealthier countries (which are also countries with less volatile growth rates), the panel coefficient on FDI is similar to the OLS regression coefficients. Similarly, when we use the IMF's World Economic Outlook data, which contains fewer and very poor, highly volatile countries than the World Bank data, the panel coefficients are closer to the coefficients from the OLS regressions. These estimates are consistent with the view that short-run fluctuations in the investment environment, and hence FDI, are associated with large, though temporary, booms and busts in economic performance. Thus, the use of higher frequency data produces larger (though still insignificant) coefficients on FDI than pure cross-country regressions with data averaged over the 1960-95 period.
5. This conjecture is supported by the observation that no country passes the inflection point. For instance, from the panel results in regression six, 351 divided by 108.6 equals 3.23, but the highest level of school attainment is 2.4 in Denmark. c. Panel estimations use five-year periods. d. The null hypothesis is that the instruments are not correlated with the residuals. e. The null hypothesis is that the errors in the first-difference regression exhibit no second-order serial correlation. Notes: Dependent variable is real per capita GDP growth. P-values are in parentheses below estimates' coefficient values.
Conditioning information set
does not robustly vary with the level of educational attainment. While some may interpret the results in table 8.3 as suggesting that the coefficient on FDI becomes significant and positive in the panel regressions when controlling for the interaction with schooling, we note that (1) the interaction terms are frequently insignificant, (2) the signs do not conform with theory, and (3) the OLS regressions suggest a fragile relationship. Since Blomström, Lipsey, and Zejan (1994) argue that very poor countries-countries that are extremely technologically backward-are unable to exploit FDI, we reran the regressions using the interaction term, FDI*Income per capita. Table 8 .4 shows, however, that a reliable link between growth and FDI when allowing for FDI's impact on growth to depend on the level of income per capita does not exist. 6 Table 8.5 assesses whether the level of financial development in the recipient country influences the growth-FDI relationship. Better-developed financial systems improve capital allocation and stimulate growth . Capital inflows to a country with a well-developed financial system may, therefore, produce substantial growth effects. Thus, we reran the regressions using the interaction term FDI*Credit.
Although the OLS regressions in table 8.5 suggest that FDI has a positive growth effect, especially in financially developed economies, the panel evidence does not confirm this finding. The panel regressions never demonstrated a significant coefficient on the FDI-financial development interaction term. On net, these results do not provide much support for the view that FDI flows to financially developed economies exert an exogenous impact on growth. Table 8 .6 assesses whether the relationship between FDI and growth varies with the degree of trade openness. Sapsford (1996, 1999) find evidence that FDI is particularly good for economic growth in countries with open trade regimes. Thus, we include an interaction term of FDI and openness to trade in the table 8.6 regressions. The FDI*Trade interaction term does not enter significantly in any of the OLS regressions. While the FDI*Trade interaction term enters significantly at the 0.10 level in three of the panel regressions, it enters insignificantly in the other three. In sum, we do not find a robust link between FDI and growth even when allowing this relationship to vary with trade openness.
While FDI flows may go hand in hand with economic success, they do not tend to exert an independent growth effect. Thus, by correcting statistical 6. The only regression where the interaction enters significantly is the regression controlling only for the black market premium. Even here, however, the interaction term enters negatively, and does not alter the relationship for hardly any country in the sample because the cutoff is so high, e.g., the logarithm of real per capita GDP would have to be greater than 1114.7 divided by 110.4 equals 10.1, which is the case for only a handful of countries during the end of the sample. shortcomings with past work this study reconciles the broad cross-country evidence with microeconomic studies.
Sensitivity Analyses
We conduct a number of sensitivity analyses to assess the robustness of the results. First, we use a standard instrumental variable estimator in a pure cross-country context (one observation per country) and reexamine whether cross-country variations in the exogenous component of FDI explain crosscountry variations in the rate of economic growth. We use GMM. 7 We also use linear moment conditions, which amounts to the requirement that the instrumental variables (Z) are uncorrelated with the error term in the growth regression in equation 8.1. The economic meaning of these conditions is that the instrumental variables can only affect growth through FDI and the other variables in the conditioning information set. To test this condition, we test the overidentifying restrictions, and we cannot reject the given moment conditions. The GMM results confirm this study's results.
Second, we confirm this study's findings using two alternative estimators. Instead of using Calderon, Chong, and Loayza's (2000) method of limiting the possibility of overfitting by restricting the dimensionality of the instrument set (described above), we use the standard system estimator. In addition, although the standard estimator and Calderon, Chong, and Loayza's (2000) modification are two-step estimators where the variancecovariance matrix is constructed from the first-stage residuals to allow for nonspherical distributions of the error term (and thereby get more efficient estimates in the second stage), these two-step GMM estimators sometimes converge to their asymptotic distributions slowly. This tends to bias the t-statistics upward. Nonetheless, we reran the regressions using the firststage results, which assume homoskedasticity and independence of the error terms.
Third, we used a variety of alternative samples and specifications. As noted by Blonigen and Wang (in this volume), there may be concerns about mixing rich and poor countries in empirical studies of FDI and growth. Nonetheless, limiting the sample to developing countries-i.e., countries not classified by the World Bank as high-income economies-does not alter the findings. Also, when using a common sample across all of the regressions, the results do not change. Similarly, using the natural logarithm of FDI does not alter the conclusions. We also considered exchange rate volatility, changes in the terms of trade in the regression, and various combinations of the conditioning information set (Levine and Renelt 1992) . Including these factors did not alter the conclusions. This study does not prove that FDI is unimportant. Rather, this cross-country analysis-in conjunction with microeconomic evidence-reduces confidence in the belief that FDI accelerates GDP growth.
Fourth, we examined whether FDI affects productivity growth using the Easterly and Levine (2001) measure of total factor productivity (TFP). We found that FDI does not exert a robust impact on TFP.
Fifth, we examined portfolio inflows and found that they do not have a positive impact on growth.
Finally, we repeated the analyses using the IMF's World Economic Outlook 2001 new database on international capital flows. The IMF cleaned the data and extended the findings through the end of 2000. The results are very similar to those reported above, so we do not report them.
Conclusion
FDI has increased dramatically since the 1980s. Furthermore, many countries have offered special tax incentives and subsidies to attract foreign capital. An influential economic rationale for treating foreign capital favorably is that FDI and portfolio inflows encourage technology transfers that accelerate overall economic growth in recipient countries. While microeconomic studies generally, though not uniformly, shed pessimistic evidence on the growth effects of foreign capital, many macroeconomic studies find a positive link between FDI and growth. Previous macroeconomic studies, however, do not fully control for endogeneity, country-specific effects, and the inclusion of lagged dependent variables in the growth regression.
After resolving many of the statistical problems plaguing past macroeconomic studies and confirming our results using two new databases on international capital flows, we find that FDI inflows do not exert an independent influence on economic growth. Thus, while sound economic policies may spur both growth and FDI, the results are inconsistent with the view that FDI exerts a positive impact on growth that is independent of other growth determinants.
